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(54) DIGITAL SUBSCRIBER'S LINE TRANSMISSION SYSTEM AND METHOD FOR 
ESTIMATING PERIODICAL NOISE SECTION OF THE TRANSMISSION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve reliability of 
communication under a periodical noise environment 
by setting up respective communication conditions for 
a near end crosstalk noise(NEXT) section and a far 
end crosstalk noise(FEXT) section at the start of 
communication and respectively independently setting 
up reference parameters for determining respective 
communication conditions. 

SOLUTION: Received data are demodulated by a 
demodulator 210 and compared with a reference 220. 
The received data are impressed to a frequency 
divider 240 and a phase judging part 250 judges the 
phase of a periodical noise section based on a phase 
matched clock. Error information obtained by 
comparing the received data with the reference 220 is 
divided by a selector 260 and inputted to an NEXT 
section S/N measuring instrument 270 or an FEXT 
section S/N measuring instrument 280. A number-of- 
transmission bits converter 290 outputs the number 

of bits in each of NEXT and FEXT sections of each carrier based on an SN ratio measured by 
each measuring instrument. The S/N margin of each periodical noise section is set up in the 
converter 290. 




LEGAL STATUS 



THIS PAGE BLANK (uspto> 



(\s)B*mmtFf (j p> 



ilk i& ft ^ $g (A) 



#1^2000-151742 
(P2000-151742A) 
(43)^HH ¥i£!24p 5 /! 30 B (2000.5.30) 



(51) IntCL 7 
H04L 
HO 4B 
HO 4 J 
HO 4 L 



29/06 
15/00 
11/00 
12/02 
27/34 



F I 

H04L 13/00 
H 0 4 B 15/00 
HO 4 J 11/00 
H 0 4 M 3/00 
11/06 



3 0 5C 5K004 
5K022 
Z 5K0 3 0 
C 5K0 34 
5K0 5 1 



S£fS;R *fflfeR W*S0>»6 OL C£21H) gi&HU£< 



(21)fflHS# 


ftHTlO-325711 


avmmx 


000005223 










<22)tfi»B 


¥J*10¥ll£16B (1998. 11. 16) 












US' 
















»^;ii»;ri«Tff4'iaK±/hBB«f4Ta is 
















#e 1** 






















(74)«3A 


100072590 











(54) \m\<o&m ^p^)vi&K^mB^^^^)mxmm^^7,^onnm^mm^^^ 



(57) [ffift] 




I* 



\ 



HE 



\ jug f mi 



u 



1 

l«**2] 5£»aiBSIt#EIHtafll«B#t#EllliK: 

«&t«iffKwwffl<o*T**^*n*-t-a*ii*fT5* 

2) mristtw bfca*iffi-*f^a*ift#oHifi«:4r*r-fs 

ftnt-r * ^ ^ t , 
5) _he** Lfctt*^** b*<o*««a#&tf**iua#<© 

v> ? jvmxmmfcm^ * a <©i§* e mutate. 

i^ii-Sx^^^DA^e 

^^^PA^e^V^^-A^^oi/^X. 
«R»ih*ft 4: tf A. it £ <b »« t i- £ $ ArtD A#^ 
[0 0 0 1] 

ti¥tfft£»nA#3ft car. * * y s^ELRtfrts-i-s 
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5 ;l>M^mfcmtt (xDSL : Digital S 

ubscriber Line) ggyfriCfcBfl U WfflffiUff* 
T K & 5 ii ft coif ^tt £ fa ± L 7i x v ^ A^P A#iJ& 

[0 0 0 2] xDSL^fie26iiS^F^56^^^«£9HD 
SL, SDSL, ADSL, VD S L^<Z)#f^SW^ 

[0 0 0 3] ^:^X\ rz.—- tF^^t-feV^— C0±5fe 
10 iffiSJS^ 16 — 640kbps, ir>-^A> f-*sg^ 
<£>T0fi2&i*ftj& s l . 5 — 9Mb p s-C&SADS L 
(#*tt*S-r Y ^*/^*PA#» : A s y mm e t r i c 
DSL) JcafflUfcfco*:— «iU-CWT*ttRWi" 

•So 

[0 0 0 4] i?>^ i^.— iP^itt«Bi»"C"e#TV^SfE 

tatcxm^zftMi-z^v yf&fr^x&m&t^ 
msffWd«o'rv^s4 k h z as<z>ffiH«»#*<D« 

20 fiADS L^^isaw^ttSMJaie****^^^ 

r— «<^*fs««t ad s L&ff?it$bcom-m^'f^ts< 
y^>- (pc) ^SN*snSo 

[0 0 0 5] ft*3, JUSfift^MiffliU'C^ry 

So 

[0 0 0 6] _hiE<©«t5<CADSL*a;*rfflv^ri 

[0 0 0 7 ] Z.<DiL 5 S L^ifcte, tS^COSfSIl 

[0 0 0 8] 

^/^SKiLt^, CAP(Carrierless Amplitude 
Phasemodulation) WlitlS, ±5 t T "£) <?>ff ^t-— 

iS'feiS^'S;^, DMT (Discrete Mult i tone Transmissi 
[0 0 0 9] 

50 *M<ofi[««j*»&t«RH4r»W^So 



[0010] H 7 jqJHttflieii*flltt«:Km^«H 

[0 0 1 1 ] H** ««lfc:*5^T\ OCUfl I SDN© 
m=z-~y K ATU-Ctt»«ADSL8B, APA^fM 
fdio^T. DSUli I SDNjDAfffl^^s/ K AT U 
-RWAffflADS L3SttS:*U ^tL-rtlC0*f^-r 

ft, OCU&tfDSU|B]a>lH]iR* I SDNlHli, AT U 
-cat/ATU-RWOHiRSrADS L [s]j» £ fl*-£o 
[0 0 12] I SDNEHft±C0OCU/DSUBiift 

[0 0 13] I SDN|H|^iSt^ADSL[H]iS^ 
I SDNlH]jR^fojifS#8#f-io-Cie<»*g*tSo AD 
S L I SDN^fe<OiilS«lfff*, fe^ADSL 
»^tiSV^OI SDNgf (MttATU-R 

8o m4:i£«»IS*t*(NEXT : near end cross talk) 
iv>5o 4 A:, ifiv^co I S DN36«a»ib<Z5»ISJ*W<a 
IB»r4tfctt«ia<, rtl*JSSS«IS$6^(FEXT : far en 
d cross talk)i^§ 0 0^!3, NEXT(^M*Stf 

serq mcmm^&m) ^adslihi^jicod 
*sf*sKiB (kt. mci&m^s.m) -ctts/N#jt 

[0 0 14] Ifc^ot, ADSLB»W:I SDNEljR 
[0 0 15] DMT^SS^xtcOADS L h^>^>— 

fflfcf^ 7*4: BjaSeEW (NEXT : near end crossta 

lWirffiJft^EWKFEXT : far end cross talk) kX^rtl 

fl8«\ DBM (Dual Bit Map)^^i: fc WiJxSo 
[0016] H2I4, DBM/SWB^aotfjx S#] 9 

[0 0 17] @2 ioiH-cfc Jbffi^ffEfflfcJfcC 

[0 0 18] rrtll ^ffilcOADS Lg© (ATU — 
C) &m\cm.W~f-&o TCM- I SDN^4 0 OH z ^ 
^Ay77^^ (1) «C*tU-C. 4HMFEWJ (2) # 
#ffii-^>o HMC0ADS L^S (ATU-C) f*. £Mf 
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dm Tv-v-tKa- (3) ^«-$t*EW^»i3;^-str 

* y-^y? (4) ^gffl-rso 

[0019] DMTaw»a;<^JBJIllttSIS«»T^o«' 

com® 0-144913*) T'SWB (Slidi 

ng Window Bitmap) ^^SrSSBLfco SWB^Xtlt T 
CM-ISDN^ ^i^U Z7;r ^>^(400Hz)CD3 4 |fi) (#0—# 
33Mc*fLT. DMTVy^3 4 5 iB(#0— #344>iS*f 

10 kl, SWBJSttt, i£«fl!lADSL3£B(ATU-C/R) i>K ± 
E^^— Artvx#T/u<z>5 *>£fffl(FEXTEMfc: 

[0 0 2 0] DBM/SWBM^Hi^ iiftfcffiffl 

T\ D B M/ S W B "C lift H tCNEXT-ffiiio <£ 
20 E»(«;ttfs/N^— i^*)^* h ^ ^00^19 tt# 
[0021] r_rt\ ads Lcoat^aiattcov^-cBUco 
[0 0 2 2] -PJ^a*ia^ISDN*"CH, ^f-f^<^^— 

& of-^ a>m^ k # -c iffe^-f it **ra*g« it 

*3 9, *£jffiUC^3 0 r*U2^B#*g/gc 

30 [0 0 2 3] — *\ "Wr^L, TCM-ISDN^*^^. 

*.«0*^*5^5call by call^JC^OJ: ^* 

11 by call*S:W4:«iffl-f-5i6«tCi5V>-CH. ADSL 

mmzmm-tz i sDN0^«f$ntv^®«-c& 

»»i-SADSL^aPA#^S*U-CISDNd^0^ci^ h — ^ 
[0 0 2 4] -tt£t>*>s ADSLt-^fL-C^n^ N — # 

NEXTEPfl. FEXTEB8 <t fc ^ r. CO i # fflES ftfcS/N8M4 
[0 0 2 5] L^L. ISDN»PA#<©iifSdS— 

tt«pJCNEXTEM^*5V^TSS*-ca>S 0 -rr^&m^ 

50 ®^^^^J:o'C^i; ad s Liiif <o^tfttctss3as5»-& 
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#&5 0 rcorifi, AD S L0jftOSH&TMf!Bt£GO 
[0026] c^Hte. ±ifcLfci5fc\ ads l K 

[0 0 2 8] ADA*Wt^P0TS^7 ,, y L&l/^ 7" 

y y$ U^iAD S LiiHf V^A^fc^Tte, POT 

S^fcojB»tcJ;5|H]j»<o«rttds*:#<«^U, ADS 

Stf5&2> 0 WiHADS LilffS^r-^as 

S mm^mtZ rife SfS*<0On-hookJ&> feOf f-hoo 

[0 0 2 9] rc0J:5^^ry ^^SADS Lfflff 
v-^A^Fast Retrain«tB«rH3£i-Sr 
£0>ttrt6«:. @|ftcolft*l»J^ADS L 

^ 4: h ^ ^vv'— 7^—^ £ ttgf 
ftfc^?.*— -^CO-fey h^r^n 77 ■Y/U (Profile) tup 
1 OT*fe£G. lite-Cttft^ieaScOT-n >^r-f /U*lEf|t 

[0030] ±ia<soi SAffia^i 9 , mm^m-^m 

HcO*t*««^aEftU^r ADS L N5^>— 

[0 0 3 1 ] — ;£\ WittfG. lite^CO^^y y ^ 

ad s Lii« V^-Mixy a ^KrtfcSftsttfflJBlB 

wer Management ^16 £ J: ttift,. WKSgfBrffl^ V =1 >^C0 

*3££tl, WB.&1&ffi£ftZ>ADSL h 7>^>— ^<C0 Power 
Management's*^ ^V^^ftffl L"C^<5jOSiS-(1a fc£ L 
TWj^j; 5 /^-a-ic. ad S L h7yv-x*/^- 

[0 0 3 2] L^U^dSfe, ADSLh7X*>— JK^n 
^^^^tf-^ilgiWLfeft; fft/ifitt* 

*&tf>5fc*lcf*, ADSL h7^i/—s<\£#i,x±7&<D£ 5 
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7>f V'a ^(initialization) £Pf,£ 0 -Y^v^ 
>a >-W\ 5i», ADS LSRtdft^-CSjS^ 

ftA^jiTiii*^ ads Lint &mmvzmfabm%rt 

[0 0 3 3] ^COY^V-t v'g V^ft, fBS<£> 

Power Managements^ cfc£iljf SKI &gk!Fast Retai 

[0 0 3 4] Ld^/jCdSfe % ja»l*t*««T^*5WSFa 
st RetainfiM&tCte, KTfCiS^S i 5 ^ISHA5&5o 
[0 0 3 5] Afflttnfitt¥X»£>Fast Retrain 

[0 0 3 6] 16ft *DA#fi»fc:J;5Fast Retrain^ 
— 4r^*KWi-SH-CS>5 0 Fast Retrain 

[0 0 3 7] H6tC*5l/^T^ ATQ-R^6f¥SS«i^d^o 
20 fci#. R-RECOVi^5jf^M$^ *<OS 
ATU-Cft!^ bC-RECO V^jgff $ j l<5o C -REC 
OVm-£r\Cte, PLLraS»C0fc*C0 2 7 6 kHz» 
^-Y>i^S^f-^ch^<-^ hrafflfCfcae>©2 0 7 kHz CD 

[0 0 3 8] 06 ^^-f-Fast Retrain^— ^y^ftt, 
"<OC-RECOV^&C-REVERB-FR 1 i:V^ 
5 ft -^ATU-R-C^f U ^^{f-^-^J: ^PL LCO^Y 

^^^w^i^-^ hmmmm^mm-r^o c 

-RECOVff^TOIftK, -tcoa. 
[0 0 3 9] i:5^\ r^REVERB-IIfl-^iPL 

[0 0 4 0] «T, APA#«lADSL^g(ATU-R)^^c^Fas 
t RetrainV-^^^jC»UTJBJHt^#l||*<Z>Xff+ 

[0 0 4 1] *i\ Fast Retrain^— ^^^^rf^ffl-f-^ 
40 ±tC2 0&& 0 

[0 0 4 2] (a) ffl»ii«LTV^5«:Jg(^cO#tJ8«:SH0 
W TIME<tP^*)*^^H<OSIS«dSoff-hook*^ 0^ 

, £JL hu cOof f -hookf£ <Dmims<? 7 y 

[0 0 4 3] (b) ^ya^lSEtertBlSftfc*^, iifHL 
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[0 0 4 4] CICLTN Fast Retrain^— -Jr^-XJC&V^T 
M\ *^»B^3lffii-SPLLOiSiS3l#iii*i:ATU-R 
ffi4T'OTCM-ISDNtfV<— * h jatt! (FEXTEPfl tNEXTEffl) CO 

[0045] ±fs(a)co^&fco^Tf;£. a:fi(r*-ca« 

*rb-C^fcfcft* ATU-CtATU-RCO^^ ^V:TW£cOfcft 

P L L ^«»co iCth tex> * v \fc ft Ji ififtco 3 1 # a* 
fi^^««B-ca«-e#, hja«IIBI»»cfel«|B4r»|9 
at5rt*it*S S 0 ^COfcft, Fast Retrain**, H6 
{C^i~Fast Retrain^— ^V^T^JS"Ta£"C*fcSo 
[0 0 4 6] La»U ±fe(b)<Z>»-g\ ii«4rffihU"C 
^ 6 <z>i*m;d*ft v ^iWc p L L 0PMH(cttttMftl«m «r 
Ki-**:ft, ±aUfci5tREVERB«t*ffl»T 

[0 0 4 7] Lfc^oT. Z.~X<DffiM&&m'Z>k. 
B *C0TCM-ISDN^ a J << Xgo<£ 5 #H42fifS 

«atT^*3V^TFast Retrains— <tr^X&m&fZ>ig& 
fdWu ATU-R«1X # -5-COTCM-ISDN^ojx h — ^y^Xc^J^ 
«Km*^<— ^ h«»iiPP^)*1«fflb, NEXTKW*5J: 

otextewi«:**u ^ja«^ra»uT«»«ra6«-*- 

So 

[0 0 4 8] ar, ^^^^jnA^ea&^^AJrt-s 
[oo49] tcm-isdn^ i sjafflttaiisai^isaET-eco 

&Sr ite^T^JI^Co L^trft*WADSL» 
WteJo^Tfi* TCM-ISDN[Hlj^A^lbADSL[HJM— cogJS^rafe 

[0050] Lfc^oT, ADSLBj»A*feTCM-ISDN|H]j»^ 

a s mm* %it u it *? *j $ A>m ^mmtemtttmm 

[00 5 1] X ^^^PA^jR-EaS^tiSttS 

M 4 it S'J coll® K X tftfrH- 6 0 
[0 0 5 2] El 2 1 I*. t**^ei$U— hifc^i/— Jr^ 

*£SftW-f-si3T*£>So *s—*ns*<r>W3tct 

[00 5 3] ADSL-Ctt, ^— N *JiHMADSLStt(ATU 
-C) So *t&F&i3:, SQA#-(MADSLiSH (ATU-R) ifr 

T^^CO&^e^ftCWT. BmaxirP^-So )£SffllAD 

SL3SB(ATU-c)iseigi — h£&£i-SMKii*ni-sr 
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tx^mt LtV^o 

[0 0 5 4] @2 2il ««'<-y7 7fc±6««*KW 
-fS[2]-C&S 0 
[0 0 5 5] ±!Eft*fei£«*&iifc-f Sr. <fctt, ADSL 

TNEXTEPfl<fcFEXTEPfl£TM£i£^- h^g&S^, ^- 
Sec)~CfcS 0 

[0 0 5 6] J:aSU^i5*jSffitt*^afSf-— 

[0057] yr, ^^^jpA^ftea&^ai^^^a 

[0 0 5 8] H2 7H ADSLlfittSiATM-L 
aye r 0««^tt t <OBB»4rttWi-*H"C* So 

[0 0 5 9] WT, 027 *#Bg*iS , ADSLCO_h&ii 
If h=i/i/i UTATMASfflv^fens»^<Z>BfiJH4:%^. 

So 

[0 0 6 0] ±^L7ht**co^^^-r r ^^^^Y>' 
^xt (SWB^TxC) c^T~eFast Retrain^—- jr^^SrH 

3. 5»«± («l*.«3.8»at) ^r^-TSo L^Uft 
30 ATM-Layer COcontinuity check&i&txBgr k &i£-i~ 

Ea^FlBtt3|J>±0.5|J?T?&5fcft. Off-hook^ 
T'Fast Retrain^: ff otl/^ 5 % ^ATM-Layer 355*^^ 

[0 0 6 1 ] «±»^fcct 5 

f*^#yuaiA#lftei»*au:*3V^'C, jqfflttlt?* 

[0 0 6 2] 

40 ^TcODMT (Discrete MultiToneJSPIir^Srftffl UfcADS 
Lii«^ioV^-Cx WT<04#m*^-rSt>C0TfcSo 
[0 0 6 3] i-fcfo*,. ^W^KOffiSffi-Ctt. AD 
S L h^^v— ^<tdjoV^Ts NEXTJtSEPfliFEXTiSt^E 

ffii U"Cffa$tLX'0 >, fcFastRetrainfflOProfile*rFEXT 

ffl t NExrffl i r-s'j{@ tit s *a^a * s 0 

[0 0 6 4] A -f-v'^^-i?— V^^ICNE 

XTSt fi 1 EM Kat L "C W X ^S/N-^- i? > ^ &<H- 
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[0 0 6 5] *7t, *^g^C0^2CC>ffil|ffi(iJ;tL}l. AD 
SL N^W— ^<i'*3i^-C, SPA^WieSiroFast Retra 
in->— iri^oiK, PLLlSHD!2i:t«6*KIBIBIJ(IS:fT5Wf 

mm v— v * « * ^tin^nm^ t u fc^^-ft^ms * £ 

fT-t" •£> X. So nt\ Fast RetrainV— tr'y* 
^>-^S?r+^#< i^riiCj;!?, Fast Retrain&Ji 

[0 0 6 6] #^rofg3row_5i;:_c*ui, 7*s? 
y^i, 2)jKrfEttuufcia»flr-^fcttiiW9i«-^o««t* 

LT«St5^fy/i, 3)iffl1B«»ILT»&;hfc«ll 

[0 0 6 7] *«M<OJB4(©«ffiteJ:*l«, AD 

[0 0 6 8] *7t, *^W©^5fi0«IIB{riixH x 
^/'l'AnA#i^eiSv'^.7 i AC0AD S L^E-^AirjoVNT, 
T9*«iro»*:eaS****-fJfSl<0*«tt (Bmax) £ 

(B-FASTmax)£-|£(£iI;&^3#l££{f rttfCJ: 

[0 0 6 9] fr$£W<7>Wi6<nMffiK AD SL h 

fiFast Retrain3 i llfficD#_3il I £ \C A TM-Layer {C*J- LlMS 

rilirj; 1 ?, ADSL _h.fi 7° □ S a^aSA-ITC-bo 
{Cjol/^T'f ii/f^'f-S-i ^3 V^HS^^ttFast Retra 

[0 0 7 0] 

[0 0 7 i] Ci] *%m<z>J&i0%ffifl8tt 

m 1 DMT^3B^TS:i-*ittSjSS1f«K>SSPS:^-t- 
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Tl/^So I^Htt, DMTSi^ADSL^yv'" 
^<o«jSt«ttttK*Ufcfc<o-C&9 > £3£i»ti:#t!ftfg 
£D S P (Digital Signal Processor) rv ^±69 V 7 h 

[0 0 7 2] ^m^x^^/uAoa*^^^^:^^^^ 

"CW\ tt*IPI#, NEXTEP^iFEXTEWcOS/N^rfigiJ^StJ 
10 ^f§ 0 ^^S/Nffl^S^^S^^TFEXTEFrfltN 

[0 0 7 3] 3:7 — hcofflU 

kmxT&mkx*m±L\c&3£*imki,^ ^o, aft 

20 fe£ 0 

[0 0 7 4] 03lt S/NfflSB*fc*3tt5;g« v^tf* 
A'C&JtS KM Stt £fft W-f § H & 5 0 
[0 0 7 5] jDA#ffiJfi«(ATLf-R)tt. 5HlSS]^fCg . 

DBM/SWBMtli, ^C0S/Naa^^$8 : g : E^S(NE 
XT/FEXT) fcfr 5 <£> -C , ^n^C0*6^ EFfl *fr U T IE u 

v^s/NalSlE:M&'S«i•rSi£^sl^sfc5o s/nsei 
3£Ki«ttia 3 \c^i-^t< fem-t&o 

[0 0 7 6] -f"3ito*>, Iv'^^VUgCODMTV^'^V^S 
30 fS400Hz<©3feS(f-PSIlU"CV^5»^, nfiSOVy#VU^ 

So 

[0 0 7 7 ] S = (272 * (n-1)) mod 2760 t Lfct^ 
if [ ( S < (a-27D) or (S > (a+d+e+f)) ] 
then FEXTEFfl (BEIWfflS/Nffl«) 
if [ (a+d) < S < (a+d+e-271) ] 
then NEXTEW (AEFplfflS/Niffl^) 

[0 0 7 8] S4t±, #J«fflStffEWIS<©S/N8ll£«r 

[0 0 7 9] ADSLh7^-^IC*JV^ #JlW*t 

i 1 EF^Sos/N^-^>'^iAz:{c r a^-r5«^^^l4 

[0 0 8 0] -T?fcto*>, S« x — # i LtSfctltDM 
TVy*A'liaSI«2 1 OtiottmSJl, D77^ 
>'^2 2 0 ktt&Zft&o §1ff"^^^2 
50 4 0 ^Pfl^T^nfe'ffi^^-tt^il7c 4 OOHz^Dj^t 
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[0081] ±iay 7r u^^iifctt^n-c^fons^ 

7-t»*tt, ±iaa«ffitH J W««|5 2 5 0 CD*JffiB*fc u 
ifc;d*t/\ -fel^^^ 2 6 OtCtoTSO^tf fetlXNEXTE 
Pfi]S/Nill;£8 2 7 0 XteFEXTEPp^S/NpJ^Sg 2 8 0— tA 

7C^a6bit»»MtS 2 9 !J TcONEXT/FEXTfr 

FUJCT 

ea6bit»»jits2 9 o\a^ &mmm^m%m<nsm^ 

[0 0 8 3] @5H, fcfy h^y^co^HSrUtM-f SB 

[0 0 8 4] * *«w<of f ^*/i/aiA#j*eai*' 
st-cra* ±aufci 5ft^w*ro!-isDN(o«jHtta» 

*HffC i SNEXTE^^^C^eSSS^tCQPp^lI^S^ 
Sfcfe, NEXTEPfl$£OV N TS/N*v — ^ylrfcfj^C^ 

[0 0 8 5] WA.fi, FEXTEWJ^S/N^ — ^&6dB®JK 
t b, wn^^LT^XTE^C0^4tSS/N^—v ? >'^12d 
B^jgirFEXTEPel b"C*Ko *BJj&> 

[0 0 8 6] *7h, glJCO^tJiLr, FEC (Forward Error 
Correction) CDs °y * RESrNEXTEffi iFEXTEffl-C 
B'K^»«-f-5r ir'b^X.^ixSo FECK fit, y — KV 

^itm siRdJ-Kyn^y) . D (-o^ — 
y — -f) SrNEXTEP* tFEXTEIB-CS']* r. t # 

5 I- , NEXT EP*fJ M b T teFEXTE Pfl K It b X ^ 9 -fl IE 

[0 0 8 7] «±C0#»S^7^— #fi, «;t«Fast R 
etrainffltCProfilet Lt«fiFf S r £ a*"?* S 0 FEXT 
EWJffl iNEXTEWffl^Prof ilett^SE© J; 5 {CiZ ^ h i 

•*lc*ai-6»fe^TI6-C&*o -fes/ hibr#*4rf+«- 

®i»;SS«»&-5»-&tt, ProfileCO»as#< ^SflSft^ 

[0 0 8 8] -¥-r-C*«W-Ctt, W&iiFEXTEPflffltNE 
XTEfflffl^ProfileSraaSl^-S-Srf^ft-C^ab, Fast 
Retrain^(Z)Profile#^cOffl3e«rFEXTffl/NEXTfflSiJ/rtc 

ttiaisst^^T^^ov^TProf iieiaigfflo> * y 2?fi 
± ZtfiM-r s r <k as pf« -c & s 0 
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[0 0 8 9] [2] *«H<D3f^<^%ffiffittt 
0 8f±, **W<^3JDA#e«l*c:J:SFast Retrainv— 

^*&nw~t&mxhz> 0 — -m, #38?n 

^tb/cFast Retrain;/— ^^^CD^^^^^^f-O^T 
^b"CV^5o 

[0 0 9 0] **W-ett, ±m<D£ b tt»PA#«ADSLi£ 
S (ATU-R) ti± h COFast Retrain^— ^ > * K $o ft & 
* SHffl*ft3Sfcli5fcat>, »<©i5?fc*ffc:3teFast Ret 
rain v'— <^ >- ^ £rfl§Jg-f- 5 0 
10 [0 0 9 1 ] J>PA#«ADSLSK(ATU-R)a>& 
COFast Retrainv'— ^V'^iSeiliS tbS ^fii|ADSLi£ 
■ (ATU-C) ^feC-RECO VtB^&mth bO<5tf 5 0 

[0092] rjx«rg*tfcaiA««ADSLS«(A 

U JPA#«ADSL3SK(ATU-R)d^foiS«-t* 5 0 fLt, 
*^«^*JS«ADSL3g« (ATU-C) asgff bfcgK REV 

[0 0 9 3] r<^»»OfS«£ft£ffi^#R-RECO 
20 V2tLTSit^ r<Z>fg-g-tt\ R-RECOVH 

[0 0 9 4] r<£>£ 5 tc^MSfUcitui. s*<otcm~is 

TFast Retrain^— ^rV^S:li3S^5#^^, JDA#ffll 
ADSL^g (ATU-R) hjaWSrflfeH^aib, NEXT 
EW*5itKFEXTEB«:«l3eb, *<z>«»!tera»lbX«* 

[0 0 9 5] [3] *^WC0^3^^S£^ 

(ATU-C) tt, *PA#ftH»K (ATU-R) CO^ffl hU- 
30 ->-^C0^tC N «ffl»#EPflC0ffl»4:fi t fe^^tb«^& 

sit. ^nb^-^>^(Dm^mcom^m 

[0 0 9 6] B9lt JH»H«*EIBfiC»iij5P*i5fe«rRW't" 
SBI"CfcSo H9m 4 0 0HzCOiSm (Sfcl) J^ft 
«r^b"CV^5o >t*EM4rii»i^««*oSEai 
ttk^X, «*0^*v^*jR(^^^Ur«rai*?bT 

[0 0 9 7 ] 01 Ofi, DMTV>-7j?/l/S<©aMfX^ — 
>-4rRW^aia-C&So *8*EW(FEXT/NEXT)fc*HS-t- 
40 &tScO90° -f iXfc^QAM^V'sK^ 

o*rSfSlk:aS«-f 8*fci!9, *t*EBB*riifti-S r i 

[0 0 9 8] 01 l tt, h U'-^-Vs/^FCOSt^EPfl 

So 

[o o 9 9] mi i tip , ±E*t*EWii»*ff 3» 
co*t*EIB03£«4r^ 0 
[0 10 0] 1^V^VUSCODMT'>>-^VU^40 
50 OHzOirtm^iS] LTV^i^ nfflBCO-»-7jf/V^PA 
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TS = (256 * (n-1)) mod 2760 t L7h<t# 
if [ ( S < (a-255)) or (S > (a+b)) ] 
then FEXTEP^ 

if [ (a-255) ^ (a+b) ] 

then NEXTEP^ J 

[0 10 1] ADSLSS1H 

[0102] Bl 3 ft 400Hz mmU<D±^^ y 
*KMi-"5ia-efc5o Ell 5 ft #)g2^*5tj-S^^ 

h7A^f§it&^ 01 6 fit ^KS3^iotts 

[0 10 3] EAT. 0 13 — 1 9Sr#RBLftj&se>, _hf£ 

So 

[0 10 4] JS$#^£P^iffi£nft *B*to4>ftv^« 

rCO^. PLLlBfflfflfcPilot tonefci^W^^-CV^^o 

[0 10 5] TEco#JKfc:l£v\ JflfflM? 

Eft1coffl&«-g>SrlSttW-5 0 fcfc. Hi 3-01 9 ft 
f-^^y ^i/jaJfiSfc^i. lO4MHzCO0i]S:^-t-feco-c&So 

[0 10 6] *«iiia^^^*B PFfc£<9. 

^t-y y r#48£ri&m-t-s (#msi) 0 r^^co*-^ 

h 7 A£0 1 4^^i" 0 

[0 10 7] 2)ftfc, itiBLftfitt*t y T#48 
OJHtt»T?tWIU ^ h/HB#*»S (fW2) o + 

ft X, «ffi«-g-fclE®R* 0B«*W:**yr#48£ 

s 0 ^i8aoo^-<^ h7^^n s^-f-o -tiaaw 

ft Mxliil 7 tc*+*lH8*;H^Tff5 3L 

S G 

[0108] 3)±K^«2-easiLr-'»foftfc^ 

#K«U ^-*^>- Kit ^c^&fc&ffi^-S (#Hg 

3) 0 mai'&<Dx**# h^j^&mi 6fc*H- 0 

[0109] 4)^C, ±f^— Kit -5§-f£. "ctl 
«rj§JSOM;fclt 1- KMMHzf-^y V^t?64f->-^Vil 
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<£<9, FEXT-^NEXTC0S^fi:-90 o ,NEXT-*FEXTC0B»tt+9 
0° iLX^i^o ZOKJBttWiHt M«Bl 8fd* 

[oiio] 5>±E^W4(z>*jpfi*^*tu, *:<Dmm 

[0111] 

10 3IWlric^+*ttfia^355^ : FEXT-^NEXTCO^ 
3lttlJ«»-*«iJ«^3ftS* : NEXT^FEXTCDS^ 

[0 112] _LfB¥U£ft MBBl 9^i-*j«co^J 
[0 113] Hi 7RtfBl 8 ^■f^masxa 

StfKatBWcolHlB^n s> ^Mt 013 t^f" 4 0 0Hz 

n#st,o-efcs 0 

20 [0 114] rcoi; 5 tc*55M^iti/fi, 0*cotcm-is 

TFast Retrain^— ;jPA#ft4 
ADSL3£K(ATU-R)T^-^ hJBIM**ffl^5fc3&<Z>«>S 

[0 115] [4] *XH0ffi40£ffiffi«R 

12 0ft ADS LBitt^fc I SDN®*^ CDMtS&Wi 

[0116] 020 {C7r,i-X 5 ADSLS^^TCM-IS 
30 < % K»^±9«("CttSV^C0"C&S o rftft ADSL[h] 

Xtt. AD S LA^fe I SDN^NEXTE^It^ 

[0 117] -t-rt?. *«W"CttJH«*«r«COffiV^«* 

^rfiffli-SADSL^i:^ (Upstream)®! ft 5i«c{t-^«:ft 
fflU, j£V^^S«^ffl-t-ST l 9(Do W n S tream)ffl 
tt, TOI-ISDNi:BI»l$-li:fc^— ^ h« *«rj£ff "T 5 r i: 

40 [0 118] liAD S LSIB(ATU-C) ^ 

/UCO i 5 »PA#fit|AD S L^g(ATU-R)ftt|COF E X 
TERBfcco'^x-^ ^r^f^So AOA^-WIAD s L^g 
(ATU-R)iMft, ^jfflslAD S L3£tt(ATU-C) CONEXTE 

[0119] f-^S r it 5 , TCM-ISDN[Elia— <^ 

[0 12 0] TCM-ISDN[a)^4-x.S^^^If,$ 
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So 

[0121] [5] *«N<ajB5<a%ffiffifll 

02 914, ;^s<-7\s~j*<nffim%mm'fz>mx*& 
s Q s«ia>e>co2Ms ? \s—j*s<$—i/*m-m 

LX^So 0*. flj»85^7^^^^vK!) 
rtS/VrtOU (inside symbol) , S, Ite^jft-PtlEIffl 
i/^/i$J\s (synch symbol) , EKI^^^^^ (invers 
e synch symbol) *^L, J ttlbS!>ft<Oi/>i8M'±X7 
Yf^ V^^-Y V K^^^^aK^ (outside symbol) * 

[0122] §29 J: 5 K . S WB ^i£C0ADSL<Z> 

17 U— i**4, TCM-ISDN^-T ^ l/# ] J 7 7 (400Hz) 
CO 3 4[H(#0— #33)(C>tf It, DMT^y/^>3 4 5{@ 
(#0-#344)^j£tttt£*K ^X-7V"-AtLT£ 
ig£*LSo fllxJi, f 17U-^(#0)MJSmi- 

rt^v^vwi: uxf£ffi£*iSo ^7^ff^y^wyF 

£ rt V >-#VW4gjf fiilcO^PA^ADSL^fg (ATU-R) "CFEXT 

[0123] *^t^ y^^y K^rt^^jK/urau 

TCM-ISDN^^ 5 V^Ll V^>'^(400Hz)^*fJ^-^S> r 

tt/^ri^^ rnttSfs*(^PA#ADSLiSB(A 

TU-R) tC*5V^-C«lSI^FEXTIS:Bfl-Ca«$*lS (NEXTEB 
irfltft&ft^) £5*::-f S7h#>XfcS 0 

[0124] rco^ift JS«(ATU-C)^RRe>-f, ADA 

(atu-r) ictftsrit'fc So R^K. 
flH(ATU-C)ONEXTEW^Tg©*nS i 5 fcl. *PA#« 
(ATU-R) i 5 j&M£;ftSDMT^^7W4. 5 — 7fBX* 

&s (r rxttia^HH") o 

[0 12 5] #$g^*4, ±EjS«oraJH«r»flt-t-Sfc* 
^ATU-R^T 9 ft*feiS*S"C*>SBiiiax*ii*ni- SIS 

jSiSffift/J^T-eafeBTft **S*B-FASTniax <t Pp-S 0 
[0 12 6] H2 3ft *^Wcoei£^— Jr 
^SrKW-f- S0X&S o 

[0127] 023 ^^-f-i 5 te. *W]^y- h 

^^^Hfl^iJV^tt, J[lA#fllADS L|g 
It (ATU-R) Ytmm ADSL mWL (ATU-C) \s— h & 

&zJ£i-&ml(C, Bmax&tB-FASTraax^tl-^L, 7y^ 

^-y|^^ i?mm#<<{ $ ^^tcxBmaxRm- 

FASTmaxSr'&tr* ^t-^IKADS L^g(ATU-C)fC 
[0 12 8] HkkC. £<&B-FASTraax<fca#ft 

[0129] 02 4*4, y y r oasis«sraw 

-i"S0XfeS o 

[0 13 0] #JxJ4, 0 2 4C/7tSWBA/f/^7U 
— A X J4NEXTEM CO v- >- V VtKA' <h 14 1> O V % 
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Xl^So 

[0131102 4\£fiki-£5\£* «t]*.(iFEXTEW3'> 
^ tfVu £ NEXTEM5 >" tf/uco^ *c i <9 fiiS-f- S o t 
Lfci&^eiS** WJx.iitf y Kar) SrB-FASTinaxi 

uxw^Wfcjafli^aanu ±e-»ik/u (3^y^ 

+ 5 v^rtOU) COM^^^-it^ct 9 , r CO^SB-FASTma 

— ^+<o*7U-A^i^^5^>'^«:<©«l*EBft 

si £ mm -t s ^ t a* pr« <t * a o 

[0 1 3 2] 02 5*4, t^T/u- Kfyy - ^— K 

[0 13 3] ADSLX*4, e2££j£*/h£< LX&SMK 
(KJIT, Fast Buffer kWJ&o )£> fci£i§j££*t < L 
tf- *SH&|S|±£-£5ftteUsiT\ Interleaved Buf 

20 [0 1 3 4] 02 6*4, t^TVU • U>T7"W • ^e— K 

[0135] r^r^r^ ♦ i/^T-^i/ ♦ ^ — • K^^v> 

Xt>. B-FASTmax^fflV^X^a^^/^^<^Sr <t ^ 
"TlBXfcSo CT^*4x Fast BufferCOx— ^ ^B-FASTmax 
iUXWO^X^ftttHrtA-o-ffSjcoif-/ 
SX. aiXOtTs/ h&r/v'>'^VU*COl/^XInterleaved 
Buffer CO 7^-^ ^r#| 5 3 X S Q 

[0 13 6] rcoi o cts: cbX, ±ia^fV^7K/U 
*/tfy h^CCO^ifctcSgH-rsesa^^iS^Loo, 

[0 13 7] K±*Ci!9, B-FASTmax^riiiP^S^^D 
h^/W^rfflV^Sr tX% AiHADSLSB (ATU-C) *4. mM 
<£>&m N sftSB-FASTmaXct 9 'h £ 1/ 

[0138] [6] ^W<Dm 6 C0H*E^« 
_h5BLfcct5*C, ATM-LayerCOcontinuity check*40 2 
7*^~f-if|9, USERir/U^fc*4continuity checkfflOAM 

[0 1 3 9] 02 8*^, Fast Retrain^J-^fa^ftCCi? 

[0 14 0] *«Mt?f4, ±iarai!I*[H!»-f5fc»lc, 
ADSLfflft (Layer 1) iSJiP A#j»ii«^"5T <k *IJBrf 5 * XC0 
Wk AD S Lafi3SB(ATU-C/R)iSJgjaW(rCCir^Sr* 
^-f-So rco<t 9*c-rs^ t*cj: 9. SfS«<^off-hook 

^XFast Retrain«.a*ffV^, ii«<©iiM^l!6^!l*i- 
5M^ATM-Uyeras«E»ttflg(ca»-f--5 ^ i *4ftV\ 
50 [0 14 1] ft*5, ADSLiiffi (Uyerl)iSJpA#jaafB^P 



ffi£U/\> iiif?F"5Ii: 2 PJ»ri-SB#^> Fast Retrain^ 
iScKWtSStS r i fe pfi-C&S = 

^7>f^>si >'^®^Kc^ t S^-f S r i t> ^Tb&T* 
& So 

[0142] r^i5^SS»*^fcv-T_tffi:i-^^ 

(r It* ^ATM-Layer) ^»Lii«©i£jftlt*(SSEi-5 
«rt&*fl»*.5£i:fci:5* (ATMffl a>b 

*fc AD S La— ^(Dgc^tt*:^*^^*** - t 

[0 14 3] »±<03Bfc#te:*5^-<\ ttttS^n^^Hi: 

fi»Jx.f^DSP±coy ^ h r^T^ev^ — A>k LtMtt 
[oi4 4] i-ftfo-fe, **Wtt±IEbA:jlifi©ffil*0 

[0145] 
[HB5<©1B#*»M] 

[Hi] DMTKIB^^*3tf 5»a&S«S^»«fP4r* 
^-ai«^ns/^B|-C&S 0 r:tn y s/^ [«]»«: 

GD^^rH^bT^So 
[12 2] DBM/SWBM^tl)it'fc^o 

■So 

[B5] fcfy h^*:/<0£»£KW+S0^&5o 
[@6] tt5fc^JPA#fil!lt<tSFast Retrain^— <^ 
>-^£tft#3-fS0T*&S o HT'te, Fast Retrain^™ 

[i8] #38W^JnA#fi»fcJ:£Fast Retrain^— 

^*£f&^-f SHT'&So ^rr-it, **M^i5 5fc 

ft$jft;fc.Fast Retrain^— ^>-*<Z>#SS8fc5^*fc^^ 

So 

[Hi o] DMT^y^>fio^^- >-SrS9W- 
sht*&So 

[Hll] «J»! h u-- ^^oQ$i^[xr^il^aofc:^ 

[Hi 2] */—&lsXtyV-WK*S>'7$A'<D&th#^$ 
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[HI 3] 4 0 OHzW^Woi'^Bt'* 

So 

[Hi 4] ^flSl lc*5frt5^^ h7A^f^i 

[Hi 5] *i2CJ8(J8^^ Yy^WM-^m 

[Hi 6] ^fiSlcjfcttS*'** S5A«r»M-f-5H 

10 5. 

[nisi mm&u^mi&z^tim-T'u -y?mx* 

So 
So 

[020] ADS LS»^5) I SDN0«k^>«iS«: 

[B21] tt5S<oe*^-h*SV--ir>'^4:KM'r 
S0~C&S o HT*^ i^— ^>-*<©$taW#<D2M£o 
V^T^L~CV^So 
20 [02 2] a»^^^r(-«t5«3ai4r8aM-f-5E|-C& 

So 

[§23] *.%W<Dfcm^- Vfcfeir'-tr^^mffi 

-rsH^fcSo 

[0 2 4] 7 r (7)as«^^t s @ t fe 

So 

[02 5] r^T/u • ^^^V • ^e— KSrRMi-* 
0"e&S o 

[02 6] x^TA- • U>Tt-XV ■ ^— K^jottStT 
3/ hW9a-C«rttW-f-«0-Cfc5o 
30 [02 7] ADSLiSftfiiATM-Layer© 

[02 8] *3g91COATM- L a y e r WfttfcffilnfiB 

[02 9] s^;<—7\s- -A<Ofl|jt«:!aWf-S0"C& 

So nr^i, afli^fe^asft^i^— ^sr^j^ 

[flF*<ottW] 

1 o-^yT/w^wUM 

2 0-«ffg 

40 3 0 2 5 6 jK>T yMFFT 



i o o- -> # y s^eur 

1 1 0-A/D»SlS 

1 3 0---2 5 6 alW hF FT 
50 1 4 0-«^ 



15 0- 
160- 
2 10- 
2 20- 
2 6 0- 
2 3 0- 
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•sty wui/yr^vffi«* 



y 377 i^v^ 
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2 4 0 

2 5 0— ffi*B*J^« 
2 6 0--ir 

2 7 0— NEXTEfflS/NiW^S 
2 8 0—FEXTEMS/NWSS 
2 9 0-feSb i t j 
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taterteever 










— * 






* ► 


DMT 
£S9 






► 
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ADSL 



™ ATM-rail 



ATM-Lajer 



■ : 
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| areas 


F«1 Retrain 




nn miL.[ 






l m nn n 










1 

r - * 
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[122 3] 



ATU-CSfe 





Bmaa &B-FASTma* 
SSS 






«« 




p- 





ATU-R£S 



(b met &b-fast™ 



[0 2 4] 



(1) BDNS2U8HB 
w TCMCrass-tek 

... BttSfB 



_r 



NEXT 



FEXT 



NEXT 



NEXT 



PExT 



(5J 



JBSlSSfB 

9=— 9 



API I m \ Att I W I B01 | B02 | Btt I W \** |« B I All | At2 1 



3.-tf • -5=— 5 # 1 [AM — 03, BP1~-05ff3a»Ta tai 

- 



W DMTi'VfltJl/ 



| API | AQ2 | AO | AD4 1 B01 1 BQ2 | BOS | B04 | BOS | B06 [J 



A11 | Att 



1(19)2 0 0 0- 1 5 1 7 4 2 (P2000— 151 7 42 A) 



[02 5] 



(ta&teftvedSuffierl 



CRC 
Erooctef 



A ft? 



CRC 




ScwnW- 1 


Encoder 







FEC 
Erwodei 



Scram W- 





FEC 




Irrtotoavar 




Encoder 







OUT 

era 



or 



[B2 6] 



(1) 



1 



« SS#K I API I Aitt I A03 I A04 I B01 I BQg I BQ3 I B04 [ BOS I BPS I A11 I A12 I 



A01 A02 A03 AOi B01 BOB B03 B04 BOS 906 A11 A12 



FastBuiBfffiO^xtf^h 



1(20)2 000-151742 (P2000-151742A) 



[02 8] 



ADSL 



(2) 



ATM-col 



(3) 



ATM~L&ysr 
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FMtR«tr3ln 




nil mn r 


8 B S 


i m nn n 
















tZ] Inverse Synch symbol [T] Synch symbol 

23 Inaids dam symbol CZI Outside data symbol 



4(21)2 000-151742 (P 2 0 0 0 - 1 5 1 7 4 2 A) 



(51) Int. CI. 7 

H04M 3/00 
11/06 



F I 

H0 4L 11/02 
27/00 



E 
E 



f-7?-y (#%) 
5K0 5 2 
5K 1 0 1 
9 AO 0 1 



(72) ^g^* V 
(72)«?q# »f# 

W^JiHftJilU«m4 1 ME±/J^ffl4 I 4T@ i# 
i m±ii*S;^l±rt 
(72)«W# fe** 8F 

^;H^lll^rfT4 1 J!lE±/J^ffl+4T@ IS 

i »±ii»a;*art 
(72)*W# fi«Jil -*n 

^♦^JII» : JI|«rt^4 , ®EJ:/J^K+4T@ 1# 



(72)3gW# SgfB ft 

#*JU»«iRr|T«ft E«r«» 2TI3#9 

art 

<72)*W# =# »B] 

W^JII* ! JI|[^m c t 3 SIH:J:/hffl4'4Tg 1# 

F^— 5K004 AA05 FD06 FH06 FJ06 
5K022 DD01 DD38 

5K030 GA12 HC04 JL08 LA01 MB05 
MC07 

5K034 AA06 DD01 EE13 NN33 
5K051 AA02 BB02 CC04 DD11 FF12 

GG15 HH01 HH15 HH16 JJ11 
5K052 AA01 BB14 BB15 CC06 DD09 

EE 11 FF34 
5K101 KK02 LL03 MMOO TT02 TT08 
9A001 CC02 CC04 JJ12 KK56 LL02 



